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ItilEQELLCim 

The evolution of Human brain has given rise to all the 
mechanisation v/hich one discovers all around him. The 
indu-strial mechanisation, the agricultural mechanisation, the 
mechanisation in the household, on the rails and roads, & in 
every walk of life is all a boon to the mankind. In 
combination with carelessness or minds full of competitive 
stresses vdiich are commonly encountered these days, this boon 
appears to be a curse when accidents result. Fractures of the 
lower end of the radius being one of the commone.st ones to 
occur in the elderly individuals especially the female ones. 
ANATOMY 

The di.stal end of the radius is responssible for the 
bony articulation bstv/een forearm and hand. The rectangular 
distal part is mostly cancellous, sorrounded only b?/ a thin 
cortex. The posterior aspect is convex and is covered by the 
grooves for the extensor tendons. The anterior surface is 
concave and is in relation directly with the pronator 
quadratus muscle over vj'hich pass the flexor tendons, and the 
median nerve. The tip of the radial styloid which gives 
insertion to the radial collateral ligament, projects 
approximately one-half inch further distally than that of the 
ulnar styloid. 

The medial surface of the distal end of the radius 
contains the ulnar notch for the articulation with the ulna. 
The carpal articular surface is inclined downward at an angle 
of 10-15 degrees, while the inward, ulnar tilt has an average 
of 25 degrees. The stability of the distal radio-ulnar joint 
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is rflaint,ained by a -triangular fibre car-bilage^, extending from 
the distal margin of the ulnar notch to the base of the ulnar 
styloid. The lov/er end of radius i.s much V/ider than the uppei" 
end; the bone here is cancellous and is subject to marked 
o.steoporosis v?ith advancing age. 

A fracture of the lower end of the radius is one of the 
commonest orthopedic injuries. This goes by the name of 
Abraham Colles. Claude Pouteau described this fracture for 
the first time in a memoir published in 1783 but little 
attention v/as paid to Pouteau' s work. Later in 1814 Abraham 
Colles described this fracture in his paper titled "On the 
fractui-e of the Carpal extremity of radius". 

Abraham Colles was born in Ireland and did his 
postgraduate medical studies at Edinburgh and obtained his 
M.D. degree in 1797. At 29 he was elected president of the 
Eoyal college of surgeons of Ireland. According to him this 
fracture occurs at about an inch and a half above the carpal 
extremity of radius. This was much before the advent of 
radiography. According to present radiological criteria 
Colles' fracture is a transverse fracture of distal end of 
radius less -than 2.. 5 ems fi'orn the wrist with an often broken 
off ulnar styloid process, with the radial fragment shifted 
and tilted backwards, shifted and tilted radially, impacted 
and supinated. These all produce the classical "Silver fork 
or the dinner fork deformity" of the wrist and hand. 

With the advancement of the health care services and 
their easier availability the average life expectancy of 
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human beings has increased, thereby making available more 
elderly individuals who are the usual victims of this 
injury. 

Rarely this fracture is al.so known as POUTEAU’S 
fracture. Never the less of all the eponymous fractures 
probably none is so well assoicated with a person's name as 
is that of the distal radius with Abraham Colles. 

In the past various surgeons have attempted to maintain 
the reduction achieved in a dorsal .splint (BOHLER 1929), 
circular plaster cast extending above elbow {white, Mcnutt 
and Clock et al). The prolonged extended immobilisation vfith 
above elbov/ piaster of paris cast has been proved to be not 
of advantage over a belov/ elbow plaster. The importance of a 
normally functioning hand and wrist needs no emphasis, 
whether in earning a living, practicing a hobby or performing 
daily persuits of life. The value of a strong co-ordinated 
hand in such activities as v/ritting, painting, and 
manipulating tools is obvious. Less obvious is the extent to 
vfhich the hand is reflection of personality and a vital organ 
of expression. One has to con-sider the manual signs and 
attitudes of an oriental dancer, benediction of a priest, or 
the gestures of a conductor to realise how much more is the 
hand than a prehensible and sensory tool; and this all is 
attributable to the flexibility of finger and wrist joints. 

Patients, particularly older ones who are the usual 
sufferers of the Colies' fracture suffer difficult stiffness 
of the wrist, the metacarpophalangeal joints, the 
interphalangeal joints and the shoulder joints in a 
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conventional below elbow plaster cast used for the 
treabraent of colles’ fracture. Many enthu.sia.stic surgeons 
have attempted open reduction and internal fixation of the 
Colles’ fractures. But the anatomical reduction which can be 
achieved with the help of suregical intervention and which 
can be maintained v/ith the help of internal f ixat ion, remains 
of no u,se if follov;ing the surgery the mobilisation cannot be 
carried out. The impediment to early mobilisation in such 
cases i,s the post operative pain and the inflammation caused 
by the surgery. The sidditional risk of infection in cases of 
Colle.s’ fracture treated by surgery makes the surgical 
treatment noncompatible to good functional results. So it is 
much better to have a malunited or an ununited fracture with 
a good functioning hand than to have an excellently united 
and aligned fracture with a stiffened painful set of non 
functioning fingers. BARTON particularly advocated the 
principle of early motion to prevent adhesions and joint 
stiffness. It has been shown that early mobilisation leads to 
significantly less pain in both the short and long term. 
After early mobilisation of an injury, the blood supply to 
bone and soft tissues return.s rapidly to normal and joint 
stiffness is decreased {MILLER et al. 1979, SALTER et al 
1980) . 

In recent years SARMIENTO et al, GUPTA et al, BUNGER et 
al, ROSS et al, B’ERRIS et al etc. have all populax'i-sed the 
concept of functional bracing in the management of Colle.s’ 
fractures. The brace provides support to the fracture. 
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maintains the reduction of the fracture fragments and besides 
this the ability to mobilise the muscles improves circulation 
to the injured part by massaging effect of the muscles on the 
incorpoi'ated vessels. Movements of the finger.s al.so result 
into mobilisation of oedema fluid from the injured part which 
otherv/ise v;ould be allowed to collect inside the joint 
capsules and ligaments of the joints resulting in temporary 
or permanent loss of function. The functional brace thus 
offers the physiological solution to many of the problems 
related to long contineous immobilisation either in traction 
or in plaster. The plaster casts have lost their significance 
over the functional polyethylene braces as the plaster casts 
have to be changed quite often as the sv^elling vanishes or 
the fracture fragments loose their position in a loose 
plaster. The polyethylene braces can be tightened with the 
help of fasteners attached to them as the swelling subsides. 
With Vjrace treatment the focus of attention is also upon the 
reduction of the period after injury for which the person is 
kept avfay from his work. The recent interest in the 
functional bracing is undoubtedly a reflection of economics 
of medical care. In the present study the patients were 
encouraged to use their fingers, wrist, elbow and shoulder 
after applying the polyethylene functional brace individually 
for each patient of Colies’ fracture. 
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AIMS OE THE PRESENT STUDY 

1. 'i'll r?vaii,inLn Ujc: !ji.n bal.>i. i i l;.v of helmv nllaiv/ riimib i uiiu I 

bracing for early res'tora'tion of function of v?rist and 
hand b?/ way of their mobilization. 

iJ. To evaluate the suitabilit?/ of below elbov/ functional 

bracing for maintenance of the fractured fragments of 
radius after reduction. 

y. To evaluate the effect of belov? eibov^ functional 


bracing on the union of colies' fracture. 


REVIEW OF LITERATURE 
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REVIEW OF LITERATURE 

As the Kiankind is advancing towards the twentieth 
century the proineness to accidents is increasing as a result 
of mad rush of day to day life. The fractures have become 
inevitable vfith this increased speed of life. 

Since time immemoriai man has been beset b?,'' problems of 
accidents and in.iuries and has been trying to effectively 
cope v;ith them. It will not be improper to sa?/ that the 
history of fractures and their treatment dates back to the 
advent of human race on this planet. Since no mode of 
recording the events existed in those times, there are no 
data on the method of treatment practiced during that period. 
Some glimpses of the knowledge that existed are hov/ever 
possible through the various scriptures that came into being 
s u bs eq uent 1 y . 

The evidences from the ancient period prove that 
thousands of years ago, broken bones v/ere fixed by spirit, in 
much the same vmy as it is being done today. The fractures 
after current diagnosis vj’ere treated by traction by means of 
pulley (CHAKRA) or by immobilisation by bandh (bandages), 
bark splints or bamboo strips. 

In our country earliest references to the subject of 
healing of bones are found in ATHARVAVEDA, some 2000 years 
B.C. later on Samhit/z(as of Charak and Sushruta originally 
v/ritten about 1000 years B.C. deal with the diagnosis and 
treatment of various types of fractures and dislocations. 

Sushruta Samhita contains in it essence of all that was 
known Vfith the regard to surgery and fundamental sciences 
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closely related to this art. The orthopedic treatment v/hich 
v/as based upon rich expei-ience of surgery wass rationale and 
at times ingenious. Sushruta has described six types of 
dislocations and twelve types of fractures, while dealing 
with diagnostic considerations (NIDAN STHANA SECOND, CENTO OB’ 
SUSHRUTA SAMHITA QUOTED BY SINGHAL, 1977). 

Hippocrates in the third century B. C. said that 
bandaging should be done quickly, without pain, v^ith ease and 
v/ith elegance. 

from the time of Hafpocrats to the beginning of the 
nineteenth century, fracture of the distal end of the radius 
v^as mistaken for dislocation of the wrist. The possibility 
of their occurance vms first mentioned by PETIT. Prior to 
this these fractures were considered to be luxation 
subiuxations of the v/rist or separation of the distal radio 
ulnar ioint. This error was corrected by CLAUDE PODTEAU 
(1725-1775). In a memoir published po.sthomou.sly in 1783 he 
described the fracture of the distal end of the radius with 
posterior tripping or diplacement of the distal fragment. He 
recognised that there v/ere several types of fractures of the 
distal radius, some of which were impacted and did not 
exihibit crepitus. DESAULT v^as reluctant to accept Pouteau's 
opinion and like Petit described both fractures of the radius 
and dislocations of the radioulnar ioint. 

Little attention was paid to Pouteau's v;ork outside 
B'rance, so Colles was unav/are of it when he published his 
paper ”0n the fracture of carpal extremity of the radius" in 
1814. He described this fracture taking place about an inch 



and a half above the carpal extremity of the radius and 
exhibiting the foliov?ing appearences ; “ The posterior surface 
of the limb presents a considerable deformity; for a 
depression is seen in the forearm, about an inch and a half 
above the end of this bone, while a considerable swelling 
occupies the v/rist and metacarpus. Indeed the carpus and base 
of metacarpus appears to be thrown backwards so much as on 
the first viev/ to excite a suspicion that carpus had been 
dislocated forward. ” B’racture of distal end of the radius is 
confined to adults and is usually seen in v/omen more than 50 
years of age, v/ho have fallen on outstretched hand. The 
findings include one or more of the fol levying: Dorsal 
angulation, dorsal displacement radial angulation Radial 
displacement, supination, impaction, communation, fracture of 
styloid process of ulna with disruption of inferior radio 
ulnar .joint. 

ABRAHAM COLLES {1773 - 1843) {Fallon & Peltier) was the 
greatest of Irish surgeons and a distinguished professor of 
surgery of the Royal college of surgeons of Ireland. He 
excelled as clinician, teacher and anatomist. His eponym is 
attached to fa.scia, a space, a law and a fracture. His 
description of the fracture of distal end of radius is a 
classic of brevity and clarity. It is not accompanied by an 
illustration and .surprisingly, there was no report of the 
dissection of such an in.jury. Perhaps this accounts for the 
fact that Colles placed the fracture so far proximal ly 
{Peltier) . 

Colles/ description of a fracture of a distal end of 


-10 


radius v;as published in a provincial medical journal and like 
1 'rji.i r' !•! rnr- i i-jvofi 1 ibt.ln n 1. l-rn'di i oi i ( i'n 1 1; i or ) . II. 

GUILLAUME DUPUYTREH (177? - 1835) vho brought these fractures 
to the attention of a host of students and through his 
published lectures to the surgical world at large (Peltier 
1958). He separated the displacements of the distal radial 
epiphysis and fractures of the distal end of radius from 
radio carpal dislocation, 

Goyrand (1832) found that in most fractures of the 
ditai end of the radius the distal fragment was displaced 
dorsally. 

Alfred Arrnand Velpeau (1795 - 1866) termed the usual 
deformity seen in the fractures of distal end of the radius 
"Talon de fourchette" which. translated to English merit the 
"silver fork deformity". (Malgaigne). 

The surgeon v;ho performed the postmortem examination of 
the body of the Abraham Colies firmly attached the eponym of 
Colles to the common fracture of distal radius. (Peltier). 

In 1838 Barton described anterior and posterior 
fractured dislocation of the v#rist. This was much before the 
advent of the X rays. In fact the Barton ■'s posterior fracture 
dislocabion was probably a Colles' fracture. (James KlJis 
1965) After Abraham Colle.s so many orthpaedic surgeons have 
contributed quite a lot regarding patho mechanics, treatment 
and healing of this fracture. 

At a meeting of the physicians of the German poliklinik in 
Mew York in October 1897 Carl Beck reported on the X ray 
findings of 44 patients with Cdlles' fractures. he had been 
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using t-he X. rays less ’than 3 months after itontgen''s first 
announcement on December the 28th 1895. his reaction vms 
similar to that of most of hi.s contempoiraries v/hen they first 
began bo use X rays for diagnosing Colles^ fractures. lie was 
surprised that the diagnosis made before a skiagram was 
taken, vfas not more oi' less modified thereafter, especially 
when considerable effusion and swelling were present. 

OCCURENCE OF COLLES' FRACTURE 
Day to day observation and reports of large 
services have shown that this fracture is limited to middle 
and advanced life. BACORN and KURTZKE{ 1953 ) in a study of 
2000 cases from the New York state workmen's compensation 
board, found a mean age of 48.2 years for this fracture. 

Casting and his group in a series of 524 cases, report 
a mean age of 49 years. The fracture is more common in 
females than in males. 

Alfram (1962) in a valuable study of the fracture 
in the population of Maimo (209, 473), the third largest city 
in Sweden, has found that before the age of 40, the incidence 
of fracture in the distal end of the forearm is about equal 
in males and females. Above the age of 60 year.s the incidence 
was'/ to 1 in favour of females. Furthermore he pointed out 
that this rise of incidence was associated with progressively 
less severe trauma and marked displacement of the fracture. 
As he concluded, progressive fragility of the skeleton seems 
to be a ma.ior cause of fracture at this level in women. 

Depalma in a study of thirty nine patients reported the 
range of age from thirty six to sixty nine years v^ith 
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eighteen fesiaies and ten males. In their study right wrists 
wei'e involved in seventeen cases and left in eleven. 

Dowling et al in a study of comminuted colies' 
fractures reported a prominence of females in their study and 
5.‘3.7 years as the average age of the patients. 

In a long term follow up of Colles' fracture Smaill 
reported an average age at the time of fracture to be fifty 
SIX years with v/omen dominating the list. The left wrist was 
affected in 53% of cases and the right wrist in 47% in this 
study . 

Green (1975) reported an average age of 60.6 year.s in a 
study of seventy eight fractures. There was a mean age of 63 
years and there v;ere fifty three women and seven men in a 
study of unstable Colles^ fracture conducted by Cooney in 
1979. The patients"' age averaged 57 years with a predominance 
of femaie,s (Ciancey 1984). The average age was in the fifth 
decade as reported by Sandhu ( 1986 ) . 

, PATHO MECHANISM 

For many years there was a good deal of discussion 
concerning its mechanism. It may be said that there are three 
main theories in the literature concerning the mechanism of 
injury in the fractures of distal radius (FRYKMAN 1967). 

A blow and coun te r blow t he o ry This theory, first 
advanced by Dupuytren (1834), suggests that body's 
weight generates counter blow from the surface of 
impact and is thereby transmitted through the carpal 
bones directly to the distal radius. 


The fracture 


13 


produced is often typically located vdiere the cortex 
of the bone is thinnest. Nelaton (1844) and Malgaigne 
(1847) subsequent!?/- adopted this theory,, as did Destot 
& Gallois (1896). The latex' demonstrated 
roenbgenographicaliy that, when the hand is in 
dorsif lexion, the carpal bones come up against the 
surface of impact at the moment of fracture at the 
same time as the head of the radius is pressed against 
■the humerus. thus causing the force to be ti'ansmitted 
directl.Y to the lower part of the radius, 
b) The .avulsion Theory 

First suggested by Linhart (1852), this theor?/ was 
analysed more closely by Lecomte (1861), who pointed 
out that the design of the Olicrenon gives the Ulna 
much more intimate contact than the radius with the 
humerus and that consequently, the ulna is probably 
alone in absorbing the impact of a fall on the hand. 
The force must be transmitted in some way to the 
radius. According to Laconte, this must occur via the 
interosscons membrame mid. more importantly the 
ligaments par-bicularly the strong volar apparatus. The 
resultant fracture is then produced by avulsion due to 
traction in the strong volar radio-carpal ligament. 

c) The bending fractu re t heor . v : 

This mechanism was suggested by Meyer (1925), who 
definitely re.iected the avulsion theory, he argued that 
t^^ course of the fracture in the individual case is 
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determined b?^' three factors; the position of the hand, 
the surface of impact and the rnap^nitude of the force, 
if tension simultaneously arose in, the ulnar collateral 
ligament, the radial fracture would for instance always 
be accompanied by a fracture in the ulnar styloid 
process. The bending fracture theory was later 
supported by Robin Lewis (1950). He states that when 
the outstretched hand strikes the ground, it stops, 
while the rest of the limb keeps moving. The forearm is 
rotated over the hand by extension of the wrist, then 
the fracture occurs, with compression applied upon the 
posterior thin cortex. Posterior displacement, volar 
angulation and radial deviation are present. The 
recurrence of this threefold deformity after 
treatment, is the basis of the so called settling of 
the distal fragment. Avulsion of the ulnar st.yloid, 
distal radio-ulnar derangement, and extension of the 
fracture line into the radio-carpal .loint can occur as 
v/ell. Robin Lewis' theory seems to be favoured by most 
authors (PARISIEN 1973) 

METHOD OF TREATMENT OF COLLES' FRACTURE 
CORRECTION OF FRACTURE 

The following is a review of literature of the various 
methods used to obtain good correction of fracture. FORD AND 
KEY (1955) drew attention to the diversity of treatment when 
they stated : ’'There are as many methods of reduction a.s 
there are fracture surgeons. " 

Colies in his original paper (1614) recommended 
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i-eduotxon by means ol' tr^vction, in the mid position bejtv^een 
pronakion and supination and as a pivnit, he used a i'xnii 
compress bandaged over the flexor surface of radius at the 
site of tx'acture. 

The reduction technique suggested by BOHLER in (1923) 
still seems to be most widely used. (Lidstorm, 1959; Hamsa, 
1962; Guttman, 1964;01der, Stabler and Cassebaun, 1965; Sorea 
1965) though some authors still refer to the technique 
described by Robert Jones (1915), v^hich vfas dorsifexion 
follov;ed by reduction and immobilisation. 

Two methods of reduction of this fracture are knov/n:- 
(A) The firab prevailing menthod of Pilcher-Malgaigne has 
tvfo components. The wrist is first strongly 
hyperextended with traction and counter traction until 
the impaction is found. then the distal fragment is 
pressed in a volar direction, while the wrist is 
manipulated into flexion and ulanar deviation. 

Without distraction and increased backward angulation 
the serrated surfaces of the fracture can not be 
matched correcti.y, apperars to be .justified by 
mechanically analogous Charniey's technique. 

ched correctly, apperars to be .iustified by 
mechanically analogous Charniey's technique. 

This method may add to the in.iury of the soft 
tissues anterior to the wrist (Watson Jones). The 
impaction present over the posterior aspect will be 



increased by the way of hyperextension (Carothers) 
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(B) The other method of reduction of Coiies'’ fracture, 
method by traction, is done by exerting a strong and steady 
pull of the fingers, v/hile countertraction is performed at 
the eibow. Watson-Jones' modification consists of completing 
the reduction by direct press»are. This reduction by traction 
has been taught for many years by BOHLER. Instead of manual 
traction some prefer instrumental traction (John 
Cardweill931, John bate 1969). 

Carothers described a method by v/hich traction, on the 
thumb only is applied. he felt that in this way the hand 
could be thrown into more ulnar deviation. 

POSITION OF IMMOBILIZATION 

As soon as the reduction is accomplished immpbilisation 
of the fracture is done. The position of immobilisation is 
controversial. Bohler, Merle D'Aubigne, and Watson-Jones 
advise a mid position between volar and dox-sal flexion with 
ulnar deviation. Slight flexion v/ith ulnar deviation has been 
advocated by authors like Cassebaun. Cozen, Darrach, 
Gartland, Platt, Charnley and others. 

The shede position which consists of forced flexion 
which prevents active finger motion has no advocate at the 
present time. 

Forced flexion, followed by neutral position of v/rist, 
has been tried by Gartland, Werley, the Judet Brothers and 
many others . 

Blight f lesion then additional flexion after wedging 
the cast. as a method of immobilisation to prevent 
displacement has been reported by LEWIS COZEN. 
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immobilization in forced pronation, the so called "Ootton- 
Loder position" based on the idea that the lower end of the 
radius has a tendency to slip into more supination, has been 
used by Cotton, Carothers, Lowell. Mayer and De Palma. 
IMMOBILIZATION 

Colies (1814) in his original paper mentioned about the 
maleable bin splints which he used to apply to both surfaces 
of forearm along vj-ith a wooden splint which was recommended 
"along the naked side of ulna, to hold the two bones in 
contact. The cases is treated on this plan" he says, " have 
ail recovered without the smallest defect or deformity of the 
limb in the ordinary time for the cure of fractures. " 

In the first quarter of the present century the 
tx-eatment had altered little from the above description. 
Immobilisation was by a wooden Carr's splint and massage was 
begun soon after the in.iury. The result of these methods are 
not easily assessed. 

Much before Colles in 1769 Pex'civai Pott emphasised the 
use of splints which included one .ioint above and one .ioint' 
below the fracture. 

initially wheat glues and later wax and resins were 
used to form bandages that set hard to provide splintage to 
the in.n.ired parts. Phases, an Arabian physician wrote : " But 
if thou make thij^ne apparatus with lime and white of egg, it 
will be much handsomer and will not be removed until the 
healing is complete". 

In the IBth century, Cheselden in Engleind was a keen 




advocate of egg-white bandages for splinting the fractures, 
but in Arabia plaster was used. Mr. Eton the British counsel 
in Bassora, wrote in 1796 about a method of setting bones by 
enclosing the broken limb in a piaster of Paris (Gypsv.i!n) case 
after the bones v/ere put in their right place. He wrote that 
Plaster of pans case took exactly the form of the limb, 
without any pressure and in a few minutes the mass became 
solid and strong. 

In Europe Hubenthal seems to have u.sed plaster of Paris 
ID lBlt>; it v;o.s mixed with ground up blotting paper. 

In America, Samuel St.John of New York wae? a strong 
advocate of plaster because, he taught that the splint must 
be fitted to the limb and not the limb to the splint. He 
introduced the padding of the piaster with cotton. 

Sir George Billingall wrote in outline of Military 
surger?/ in iB.t2 about a method of enclosing of fractured 
limbs in moulds of clay akin to practice of enveloping of 
fractured iirnbs in splints and bandages. 

Antonius Mathysen < in 1852 } was the first to device the 
plaster ol pans bjtndages by rubbing plaster of pai'is powder 
into coarse cotton material. He thus popularised the use 
piaster of pans bandages. 

Robert Jones (1915) following reduction by his 
prescribed method advised immobilisation of fractured limb in 
a below elbow piaster cast. 

Bohler (1929) used only dorsal splint for the 
immobilization of Colies' fracture after reduction. 

hambirinudi M938) pointed out that a Colies' fracture 



was the result of a supination in.iury and should therefore be 
held in pronation in an above eibov/ plaster after reduction. 
First of ail the circular piaster of Paris casts extending 
above the elbow in fracture of the distal end of the radius 
were used by WHITE <1840). McNUTT (1956) and CLOCK et al 
(1957). 

In , traditional Chinese medicene the treatment of 
Colles^ fracture is by bamboo spiint.s similar to those 
originally described by Colies. (CHOW et al. 1964) 

Kudelka (1963) recommended after reduction of Colles' 
fracture, a lightly padded plaster cast. with the elbow at 
right angle and forearm fully pronated. extending from the 
middle of the shaft of the humurus to the level of metacarpal 
heads; and aliov^'ing full flexion of metacarpophalangeal 
.ioints and not including the thumb. He recommended this 
piaster for six weeks and during which the patient regularly 
exercised the fingers and the shoulder. 

Criticising the flexion position of wrist while 
immobilising he said that this may lead to pressure sores 
over the distal frageraents and recommended neutral position 
of the v/r,)sb during immobiliKntion. He also cribicised tho 
below elbow plaster immobilization. 

Analysing the flexion position of wrist during 
immobilisation (Cotton 1919) Qoiden (1863) said that the 
position of full fexion at wrist combined with pronation and 
uinar deviation was undoubtedly a very stable position and a 
below eibow cast then would suffice. But this position of 
flexion if maintained for long enough to secure early union. 
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may cause flexor confracture and permanent stretchinf^t of the 
extensor tendons. Between 20 degrees and B0 degrees of the 
flexion is a safe position to be maintained for four weeks. 
Strong ulnar devieition is essential, because it is the chief 
means of maintaining the radius in its proper relation to the 
ulna. 

MOORE {1958). among others has advocated delay in the 
treiatment of many fractures where there eire no complications 
demanding immidiate reduction. In uncomlicated Coiies' 


fractures 

such delay 

IS advantegeous as 

pain can 

be 

controlled 

b?/ a splint 

or piaster slab and a 

few tablets 

of 


aspirin according to him. 

Golden (186.3) in a study of Colies'’ fracture 
dernon.strated a close communication betv/een .satisfactory 
reduction of deformity, its maintainence until union and good 
ul'bima'be result. 

Many aul:.horG have advocated u.se of circuinr v>lasber 
cast on the forearm instead of the conventional 
treatment. (GUTTMAN, SORE). Others have recommended sugar tong 
cast with a circular plaster bandage. (KANE, KENNEY, OLDER et 
al & MILLER). 

Sarmiento (1965) proposed that the brachioradialis 
Plays an important role as a deforming force in Colles/' 
fractures. lie proposes to treat Golles’ fractures with very 
simply applied and anteroposterity flattened below-elbow 
casts. holding the forearm in supination and extending over 
the neck of the 2nd metacarpal while the wrist is maintained 


in ulnar deviation. 
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In a live year :L'oiiov/-up of fort?/ one patients of 
Coiles'’ fracture Smaili (1965) reported not so satisf tvctory 
ofMcctivo results as cub.locti ve ones. 'i'o bim Coiios’ belief 
that in time tlie patient would I'epcain full painioss function 
irrespective of how the fracture v/as treated seemed to be 
vindicated. 

Unless the resuitinec deformity is unacceptable the 
impaction of Coiles' fracture is often best left unreduced, 
both because redispiacement is so common and also because 
good function is compatible with maiunion. (JAMES ELLIS 196.b) 

in Linden & Ericson's (1981) stud?/ of 250 consecutive 
cases of Colies’ fracture, analysis of various radiographic 
criteria for displacement showed that only the measurement of 
dorsal displacement and radial displacement were independent 
of each other. These measuremnt.s suffice for comparison of 
series. The fractures were randomly divided into five equal 
groups, immobilised according to five different techniques. 
The technique of immobilisation was found to be of 
subordinate importance for the final results, which are 
determined by the original displacement and the success of 
reducton . 

Peltier (1984) publishing an historical account on the 
fracture of distal end of radius mentioned that vdiatever 
their faiiibilit?/ eponyms illustrate the linage of surgery 
£ind bring to it the colour of old times, distinguished 
figures, ancient signs and pertiienoes’ and continually 
remind us of the international nature of science which wa,s 
said b?/ Mark Havitch (1879). Peltier also discouraged the use 


o± eponyrns . 

Viiiar et ai (lyy?) made a prospective study overa 
■three years period of 90 consecu-tive coiies’' fractures. The 
radiographic feature which was found most significant was 
shortning of the radius one v/eek after the reduction of the 
fracture. Persistent dorsal tilt, radiocarpal .ioint 
involvement and ulnar st?/loid fracture were each associated 
v/ith reduced range of movement but had no effect on grip 
strength. Kadiai tilt of the radial fragment did not co 
relate vj'ith any aspect of the result after three years. 

Me Auliffe (1.987) presented the results of a 
prospective study of early mobilisation of Colies ’’ fi'actures 
and found that it produced less pain & stronger grip. 

Cupta. A. (1991) published a prospective study on 204 
consecutive patients v^ith Colies ^ fracture who underwent 
closed reduction and plaster immobilisation in the three 
different positions of wrist randomly allocated; which were 
Palmer flexion, neutral and Dorsif iexion. On comparing the 
results of three groups immobilisation in dorsiflexion 
showed the lowest incidence of redisplacement. especially of 
dorsal til'b and had best fiinctional results. 

With the aim to eliminate the need for plaster 
ittirnobi 1 i wn b i on in frnebure Ux'oabtiKmb L.V.Rush ot ai. (1949) 
developed a pin for internal fixation of fractures of most 
long bones while leaving the extremity free for function. He 
extended this modullary pinning to the Colies’ fractures and 


found that gross 


deformity did not occur in these cases. 
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Fixation was stable in 43 out of by cases. Full function v/as 
refrained by approximately 34 per cent of patients within 4 
weeks after surgery. 

The failure to achieve satisfactory x-esults and high 
figures of loss of position of fragments prompted renewed 
interest in the management of this lesion. A new method was 
evolved in which following' manipulative reduction of the 
comminuted Coiles"' fractures most distal radial fragment was 
held by passing a threaded v/ire through the ulna into the 
distal most radial fragment. This limb was then immobilised 
in a below elbow plaster cast for eight weeks. This yielded a 
satisfactory percentage of excellent or good results. 
Although in a few cases low grade infection around the 
protruding wire and distraction in some of the cases occured. 
(Depalma 19.52). 

Dowling <1961) published a similar method of treatment 
the only difference being the use of Stenmanns pin instead 
of a threaded Kirschner wire. He also reported similar 
results. 

Stein & Stanley <1975) used a method using two K-wires 
to stabilise commuted fragments of the distal end of radius 
and reported encouraging results. Ciancey < 1984) made a 
similar study on committed Colies' fractures with a similar 
method and showed that additional fixation improve.s both the 
anatomical and functional result. This method was also 
advocated by SANDHU et al {1986). 

SCHECK(i962) passed two K wires one through the bases 
of metacarpals and the other through upper ulna. Traction and 
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countertraction were applied through these wires by Roger- 
AnderE-Jons" reduction apparatus and v/rist was immobilised in 
plaster cast in slight palmar flexion, ulnar deviation and 
pronation of forearm for four weeks and in short arm cast for 
3-4 v;eeks . The anatomical results v^ere satisfactory in 75 
perceTit of the patienUs and unsatisfactory in 25 percent. 

COLE & OBLETZ { 1986 ) treating comminuted fractures of 
distal end of radius by skeietol trans fixation in piaster 
cast reported 51 percent excellent and 43 percent good 
results using McBride s?/stera of disability evaluation. In 
this study he immobilised the comminuted fractures of lower 
end of radius for eight v;eeks. He encouraged his patients to 
use their fingers. elbov/, and shoulder as soon after jsurger.y 
as pain permitted. In a similar study conducted by GREEN 
(1975), 86 percent of the patients had good or excellent 
results. KAIN et al in 1977 reported a study with similar 
method of treatment by transfixation in plaster and produced 
72 percent satisfactory resialts. The complications of this 
method of treatment; loss of radial length, pin track 
infection, loss of purchase of the pin in the bone were 
common to all the similar studies. 

COONEY et al (1979) carried out a stud.v on unstable 
Colles' fractures using a double pin Roger Anderson's 
apparatus with pins placed perpend icularl.y in 2nd and 3rd 
raetacarpals and in the distal part of the radius. Ob.iective 
analysis revealed 90 % good to excellent, 8 % fair and 2 % 
poor results. 92 % had no Pain, 89 % had no deformity and the 
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mean R*rip strength vms 20 kilograms , Several had pin iooseniriis^ 
vd'iich Qfjcured most ireQueDi:iy late during; the course of 
treatment, 

KRISTIANSEN (1^68) has v/orked out a fftethod bo prevent 
or correct final deformity of the radius. The method is based 
upon the principle of restoring the anatomical conditions by 
bone grafting. combined with an internal fixation of the 
fragments by means of a K-spiint which is hand shaped with 
three fingers on the dorsal side and one finger on the radial 
side holding the distal fi'agments in reduced position. He 
operated 26 patients with this method. Both anatomical and 
functional results were evaluated as excellent in seven 
c£ises. good in six cases, fair in four cases and poor in six 
cases . 

Fractures of the distal radius have been routinely 
treated by closed techniques. (Charnley) Even displaced 
intraarticular fractures of the distal radius have until 
recently been accepted v/ithout anatomic reduction because of 
Ijick of reliable technique of fixation (ROCKWOOD 1975). 

Over the past two decades further understanding of the 
sequel lale of intraarticular incongruity has led to increased 
concern about the anatomic restoration of the articular 
surface of distal radius. (MELONE. MULLER & ROCKWOOD). 

Open reduction and internal fixation can lead to 
excellent results if the reduction is automatic and the 
fixation is adequate to allow early motion. (BASSETT 1987V. 

When one studies the published stistics one cannot 
avoid concluding that improvement is needed in the treatment 
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of fractures of the distal end of the radius. In all series 
many unsati.sf aotory results are published in oases of 
fractures of lower end of the radius. Recurrence of deformity 
follov^ins^ either closed reduction or pin fixation of unstable 
Colles" fracture is all too common. 

SfiiRMIENTO (197.5) a pioneer in functional bracing of 
fractures gifter establishing early mobilisation a.s an 
acceptable alternative to the prolonged immobolisation or 
internal fixation in the treatment of intraarticular 
fractures of shouldeiu elbow, and knee extended this mode of 
treatment to the fractures of the lower end of radius. He 
treated 44 consecutive comminuted intraarticular fractures of 
the distal end of radius by initial immobilisation of the arm 
in an above-the-elbow cast with the elbov/ in flexion. the 
forearm in supination, and the v/rist in moderate ulnar and 
volar flexion. This cast was changed for an orthopia.st brace 
after a fev^ days. This brace permitted motion of the elbow, 
volar flexion of the wri,st. while preventing pronation and 
supination of the forearm and dorsiflexion of the wrist. This 
method did not prevent collapse of the fragments in all 
instances. Hov/eever the degree of collapse wa,s minimum. He 
obtained excellent or good results in 82 percent of the 
cases. in the brace the reduction of the fracture was 
maintained while allovfing wrist motion. In hiss study the 
pnt icni.s v/l IJi s ign i f i f'.ant amount of ooJ lapsts ovon had good 
functional results, which they attributed to the supination 


and hinged v/rist of the brace. 
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SARMIENTO (1980) in another stud?/ and ROSS et al (1984) 
shov/ed that earl?/ mobilisation of wrist .ioint after Coiies' 
fracture leads to early recovery. • 


GUPTA 

et al. 

(1981) In 

a' stud?/ of treatment of 

21 

comminuted 

colles ' 

fractures 

by functional 

bracing 

in 

supination 

found 

that it 

shortens the 

period 

of 

rehabilitation and 

reduces 

the incidence 

of various 

complication 

s while 

effectively maintaining the 

reduction 

of 


fractures. 

In 1982 ROSETZSKY in a prospective randomised 
controlled trial pol?/urethene casts and traditional plaster 
of Paris braces were compared in 46 cases of Colles^ fracture 
of the forearm. In comparison v^ith plaster the s?/nthetic 
bandade is lighter, water repellent and hardens faster. No 
negative effects were observed concerning the patients' 
complaints or the need to secondary ad.iustments of the cast. 

GIBSON AND BANNISTER (1983) In a randomised controlled 
trial reported that the patients treated in functional brace 
in supination were better at 9 v/eeks than those in supinated 


or pr<jnated 

cast. They 

used 

therrnopia.stic sheet 

for 

the 

brace. The?/ 

advocated 

the 

use of functional 

brace 

in 


supination. They also found that good functional result was 
frequentl?/ seen in the presence of poor anatomical reduction. 

STEWART et al (1984) investigated 243 patients with 
displaced Colles' fractures in three groups; Group One with 
conventional Colies ■' plaster. Group Two with above elbov? cast 
-brace with supinated forearm. Group Three with below elbow- 
cast brace. The anatomical result was found not influenced by 


"bhe met-hod of iffimobilisation but was related to the efficacy 
ol rai.iuu Liuii . Loss ol position in bi’aoes was no f?x‘eater tlian 
in plaster. Early hand function and’ supinated position 
advocated by Sarmiento v/ere found to confer no anatomical or 
functional advantage. 

RUBINOVICH AND RENNIE (1984) undertook a comparative 
retrospective study to establish or deny a correlation 
between functional and radiographic end results in Colles’’ 
fractures. 37 patients were followed up for a mean of 51 
months. 76% of the patients had been rated excellent or good 
and 24% fair. Statistical analysis showed that strength was 
the clinical index which differentiated satisfactory from 
unsati,sf actory results, v^hile dorsal tilt was the only 
radiographic sign which significantly affected the final 
result. 

ROSS et al (1984) compared the effects of functional 
orthoplast brace keeping the forearm in supination and below 
elbow piaster cast. This stud?,^ showed that functional bracing 
rendered the wrist pain free, with less disability, less 
restriction of movement. These results would appear to be 
indep€jndent of anatomical result. 

A randomised clinical trial of functional bracing in 
supination (FOSU) versus dorsal plaster immobilisation (DPI) 
was conducted by BUNOER et al (1984) in 145 patients with 
Colles’ fracture. A dynamic wrist unit was developed and used 
in FUSU group. The anatomical end result after FUSU was 
excellent or good in 80% of the patients versus 64% after 



29 


DPI. I’ltnc't ioocil i 

recovery was equal after 7 weeks and 3 

months.-. Thr, funotional benefit from FOSU vas eusseated 
primarily to be eeoondary to decreased fracture redlsiocatlon 
as functional end results after 6 months were excellent or 
Bood in 92 % of the patients treated with FOSU and in those 
treated with DPI these were 98 %. The functional results in 
poorly reduced fractures were not inferior in patients 

treated with FUSU then with DPI ; FUSU probably did not cause 

any i'.iarin, 

THOMAS et al (1985) Presented the result of a 
prospective randornised trial of 100 Colles’ fractures in 
which the Roehampton brace had been compared to a 
conventional plaster technique. This brace was a combination 
of modern thermoplastic materials with traditional Chinese 
splintage techniques. The brace allowed total freedom of the 
hand and approximately 50% of normal wrist movements. The 
author concluded that in the treatment of Colies-' fractures 
the Roehampton brace held the reduction more effectively 
than Piaster and allowed better immidiate function of the 

wrist. It was easy to apply, ad.iustable, reusable and was 
preferred by the patient. 

COONEY, DOBYNS AND LINDSCHEID (1880) pointed out that 
soft tissue in.iury was partly responsible for the resulting 
stiffness. After early mobilisation of an in.iury, the blood 
supply to bone and soft tissues returns rapidly to normal and 
.ioint stiffness is decreased. MULLER et al (1979), SALTER ©t 
al (1980). With these in mind DIAS et al 1987 studied the 
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value of early mobilisation in the treatment of Colles’ 
fractures. Early v/rist movement hastened functional recovery 
and led to earlier resolution of v/ri.st sv^ellin^?. Discomfort 
vms no pfreater than in patients who were treated 
conventionally. The bony disformity, which recurred 
irrespective of the method of treatment, was not adversaly 
affected by earl?^ mobilisation. 

WAHLSTROM (1982) found that immobilisation of the 
forearn in supination vms less likely to maintain 
pos t reduct i on pos i t i on . 

Twenty patient.s v^ith Colies ' fractures were treated with 
a functional brace that allowed wrist movements. The result 
was compared with a similar group of patients treated with a 
plaster cast. Dorsal displacement of the fracture vms less 
and v/rist function vms better in the brace group. Swelling of 
the hand in the early stages was observed in the bxmce group; 
and because this necessitated brace ad.iustment, increased 
V medical supervision was necessary for this period (FERRIS et 
al, 1989). 

A comparison of radiographical and functional results 
after displaced di.stal radius fractures in 41 patients 
treated by external fixation (EF). 36 patients treated by 

functional bracing in supination (FUSU) and 49 patients 
treated by dorsal plaster immobilization (DPI) was performed 
by SOLGAARD et al (1989). The radiographical result,s were 
significantly better after EF than after non-operative 
treatment. But functional result 3 & 6 months after 

demonstrated no significant difference between the three 


series. Consequently EF and FUSU do not restore v^rist 
function faster than conventional plaster treatment (DPI) but 
E!' improves the radiographical result, though the t'ate of 
complication is higher. 

BROUN (1987) compared functional bracing and 
conventional pla.ster treatment and found no significant 
difference in functional results after 3 months. 

Two comparative studies of external fixation and 
plaster treatment have been published; 

JENKINS (1987) and associates evaluted only 

radiographical results and found extei'nal fixation to be 
superior. The same was demonstrated by K0N<3SH0LM (1987). He 
also demonstrated superior functional results at one year 
after external fixation, 

SANGWAN et al (1990) conducted a comparison between 
functional cast bracing in supination (FUSO) and conventional 
below-elbov? pla.stei' cast in pronation. Inspite of no 
significant difference betv/een the anatomical end results 
between the two groups the functional results were far 
.superior in the castbracing group. Early motion in the cast 
barce did not .ieopardise the maintenance of volai* tilt. The 
brace did not shov; any significant role in preventing the 
collapse of the fragments. 

A nsvif prefabricated functional brace which consisted of 
two pieces of moulded polypropelene, a large dorso lateral 
smaller antero ulnar portion connected by two elasticated 
velcro straps with graduated marks to allow a pre determined 


tension to be applied was used by MOIR et al {1991) for the 
tx-eatiiient of Colies' fractures. It exerts ^^reater and more 
sustained loadinP( over the fracture site than traditional 
plaster and thus is more likely to be effective in maintaininf? 
reduction. It allows mobility of the v^rist v/hich should 
result in early return of function. 

The high levels of unsatisfactory results by way of 
different modalities of treatment of Colles' fractui'es, as 
can be made out from the discussed reviev/ of literature It 
holds R'ood that there is ample scope for the betterment of 
the treatment modalities to achieve functionally improved 
results; v^ith this thought in mind the present study was 


conducted. 


MATERIAL AND METHODS 
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The proposed study of '’Functional bracing in Colies' 
fracture" v?as conducted in the depart^aent of orthopedics 
M.L.B. medical college and associated hospital, Jhansi, 
through the concerned outpatient and casualty departments. A 
total of thirty cases of Colles' fracture presenting within 
one v/eek of injurj'' in the orthopedics department irrespective 
of the sex and age v/ere included in the above mentioned 
study, 

MANAGEMENT OF FRACTURE 

The patient on the day of presentation was given 
primary management in the form of manipulative reduction of 
fracture under suitable anaesthesia and application of a below 
elbow, Dorso-radial plaster of paris slab in pronation of 
forearm. The patient was also provided with primary treatment 
for the associated injuries if any. The data were collected 
and recorded as per proforma in Annexure I, The patient if 
not having associated injuries for which he/she needed 
admission was treated as an outdoor patient and was sent 
home, with the instructions to keep the involved upper limb 
elevated and to keep the fingers, the elbow and the shoulder 
of the involved limb actively moving. The patient was also 
instructed not to do supination of involved forearm. A pre 
reduction and a post reduction radiograph was taken in every 
case in which the reduction of the colies' fracture was done. 
This wa.s done to confirm the injury, know its type and 
confirm the reduction. The patient was called back about a 
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vireek later for review when the plaster of paris slab was 
tightened il required or was changed depending upon the 
amount of loosening of the first plaster slab. When the 
swelling had sufficiently subsided, around tenth day after 
reduction, fabrication of polyethelene brace was begun. 

FABRICATION OF THE BRACE 

The method of preparing the functional polyethelene 
brace comprises of following four stages 

A) IMPRESSION TAKING 

B) MAKING OF PLASTER OF PARIS MOULD 

C) MOULDING OF THE HIGH DENSITY POLYETHELENE SLEEVE 

D) FINAL TRIMMING AND FITMENT 

A) IMPRESSION TAKING (i.e. making the negative mould) 

After the swelling around the involved wrist was 
sufficiently reduced; this was around the tenth day after of 
reduction, the impression taking was done. This involved 
forearm was shaved and directly over the skin (without 
cotton or cast padding) a thin plaster of paris cast was 
applied v;'ith its limits upto distal palmar crease and the 
first metacarpophalangeal joint distantly and just short of 
elbow joint proximally. This cast is carefully moulded over 
the distal- forearm while the plaster is setting. keeping the 
wrist in neutral dorseflexion and forearm prone. This 
position v^as maintained till the plaster was completely set 
in about 5-10 minutes. This- impression was taken off the limb 
by making a longitudanal slit over its dorsal aspect along 
whole of its length. For taking this impression readymade 
plaster of paris bandages were used. 
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MfflmEE n I 

J'hc; data wore ooilocbeti and recorded as rollows:-- 

1. Case No: 

2. Name of the patient: 

3. Father •’ s /Husband ' s name: 

4. Age/sex: 

5. Address: 

6. Occupation of the patient: 

7. Date of injur?/-: 

8. Mode of injur?/ (along v/ith brief history of injury): 

9. Whether admitted - Yes/No 

10. Side of Colies' fracture - Rigbt/Left/Bi lateral 

11. Type of Fracture (according to FRYKMAN'S CLASSIFICATION) 
(As per Annexure -■ II) 

12. Presence of dorsal communition 

13. Dorsal displacement and tilt: Present /Absent 

14. Radial Displacement and tilt: Present/Absent 

15. Impaction : Present/Absent 

16. Date of reduction; 

17. Anaestesia used: local 2 % xylocain/general /sedation 

18. Position achieved after reduction: 

satisfactory /unsatisfactory 

19. Associated injuries (if an?/): 

20. Date of impression taking: 

21. Date of Brace application: 
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AHaixasE = II 

I'yj'E 1 ; Exi.ra--art.ic7ul.nr .fraoturor! v;i 'htioui; frnccbure of the 

distal ulna. 

TYPE II : Extra- articular fractures accompanied by 

fracture of the distal ulna. 

TYPE III : Intra-articular fractures involving the radio- 
carpal ,ioint but v/ithout fracture of distal ulna. 

TYPE IV : Intra-articular fractures involvin#^ the radio- 

carpal joint and accompanied by fracture of 
distal ulna. 

TXPE V : Intra-articular fractures involving the distal 

radio-ulnar joints but v/ithout fracture of the 

distal ulna. 

TYPE VI : Intra-articular fractures involving the distal 

radio-ulnar joint and accompanied by fracture of 
the distal ulna. 

TYPE VII : Intra-articular fractures involving both the 
radio-carpal and the distal radio-ulnar joint but 
without fracture of the distal ulna. 

type VXII : Intra-articular fractures involving both the 

radio carpal and the distal radio-ulnar joints 
and accompanied by fracture of the distal ulna. 
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The impression after removing it from the forearm was 
reconstructed by closing the slit made in it with the help 
of tlie plaster bandage. All the openings of the impression 
except for the proxymal one v/ere sealed with the plaster of 
paris bandages preserving the exact shape of the impression. 

Thus the negative mould to cast the positive plaster of paris 
mould was prepared. 

B) MAKING OF THE PLASTER OF PARIS MOULD 

The negative plaster of paris mould was filled by 
pouring semisolid paste of plaster of paris through its only 
opening proximally. An iron rod was put inside the plaster of 
paris paste in the negative mould and was maintained there 
till the plaster was set. This rod was later used for 
handling the thus casted positive piaster of paris mould. The 
outer negative plaster mould was removed 10-15 minutes later. 

The positive mould was thus ready for moulding the high 
density polyethelene sleeve over it. 

C) MOULDING OF THE HIGH DENSITY POLYETHELENE SLEEVE 

The functional brace for the forearm vms made using two 
millimetres thick high density polyethylene sheet. The sheet 
is cut according to the measurements of the positive plaster 
mould. This sleeve of polyethelene was heated in the oven 
upto 200 degree,s centigrade for about 20 minute.s and then was 
snugly draped and moulded over the positive plaster ofparis 
mould keeping the openeing of the moulded polyethelene 


anteriorly. 
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D) FINAL TRIMMING AND FITMENT OF THE BRACE 

The final trimming of the brace and its fitment was 
done in the presence of the patient. The final markings over 
the brace for trimmimg were done after making the patient 
wear the untrimmed brace. The brace was made to extend about 
ane and a half cms. short of the elbow proxymally and 
distal ly on the lateral and medial sides upto the tips of 
the styloid processes of radius and ulna and upto the line 
■joining them anteriorly. On the posterior aspect of hand the 
brace extended upto about a centimetre proxyrnal to the 
metacarpophalangeal joints with this extent gradully merging 
v?ith the lateral and medial extents on the respective sides. 

A leather piece v^as pasted to the inner side of the 
overlapped margin of the anterior opening of the brace to 
prevent pinching of the skin while fastening the brace. 
Multiple holes Mere made on the margins of the anterior 
opening of the brace; though these holes laces could be 
passed to fasten the brace after applying it over the forearra 
and wrist. 

Whole of the brace was lined by 3 mm thick foam sheet 
to make it comfortable. 6 mm wide holes v/ero puni.;l:iod in tliu 
brace at multiple sites to make it quite airy. 

The patients were made to wear this brace after the 
forearm was cleaned with the spirit and talcum powder was 
applied over the skin. The patients were advised to wear this 
brace all the time and were advised to keep their fingers 
actively moving as much a.s they could. These patients were 

■ 



also advised do move actively dheir elbows and shoulder of 
the involved side. These patients after applicatioii of the 
brace were allov;ed to do light work like writing with their 
involved limb. The supination of the involved forearm was 
discouraged. 

The functional polyethylene brace thus prepared was a 
v/ashable one and v?as opened under treating person'’ s 
supervision for hygenic purposes till three v/eeks were 
completed after reduction ; after which the patients if found 
reasonbly intelligent were allowed to take off the brace by 
themselves for cleaning purpose once a week. At around six 
weeks the brace v^as discarded. 

FOLLOW UP 

Most of the patients who were not having any Eissociated 
injuries v/hich required admission to the hospital were 
treated on ou'bdoor basis. 

The patients were instructed in detail regarding the 
active mobilisation of fingers, wrists, elbow and shoulders 
vfith the brace on. The use of the neck sling was 
discouraged. The patients were instructed not to remove the 
brace by them.selve.s upto 3 v^eeks after reduction. 

For the follow up examination the patients were called 
back at 3 weeks and 6 weeks of reduction and examined 
clinically and radiologically, with particular reference to 
state of Callus, range of movements of wrist and fingers and 


complications if any:- 


Cal lus 


radiologically 

at 3 vfeeks - good/moderate/poor 

Movements at wrist wks 3 v;ks 6 

Dors i flexion 
Palmar flexion 
Ulnar deviation 
Radial deviation 
Supination 

(Supination was tested only at 6 weeks) 
Movements of the f ingers 

Complications (if any) 

At six v/eeks after reduction the elevation of the 
result was done v/ith the help of guidelines laid down by 
GARTLAND AND WERLEY (1951) are as follows 

POINT SYSTEM USED TO EVALUATE MD RESULTS OF HEALED COLLES.’. 


FRACTURES . 

RESULT POINTS 

SISIDIiAL DEFORMITY 

1. Prominent talnar styloid 1 

2. Residual Dorsal tilt 2 

3. Radial deviation of hand 2 to 3 

Point range 0 to 3 
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2. GOOD 


3. FAIR 


SUBJECTIVE EV ALUATION 

1. EXCELLENT - No pain, disability or 

limitation of mation. 0 

Occasional pain, slight 
limitation of motion, no 
disability. 2 

Occasional pain, slight 
limitation of motion, feeling 
of v/eakness in v/rist, no 
particular disability if 
careful, activities slightly 
restricted. 4 

Pain, Limitation of motion, 
disability, activities more 
or less markedly restricted. 6 


4. POOR 


Point range 
OBJECT,IVi EVAL UATION 


0 to 6 


1. 

Loss 

of 

dorsiflexion 

2. 

Loss 

of 

ulnar deviation 

3. 

Loss 

of 

supination 

4. 

Loss 

of 

palmar flexion 

5. 

Loss 

of 

radial deviation 

6 . 

Loss 

of 

circumduction 

7. 

Pain 

in 

distal radio-ulnar .ioint 

Point range 


1 

1 

1 

1 


0 to 5 





COMPLICATIQMS 
Artiritic changes 
Minimal 

Minimal v/ith pain 
Moderate 

Moderate with pain 
Severe 

Severe with pain 

Nerve complication {Median N. ) 

Poor function of fingers 
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1 

3 
2 

4 
3 

5 

1 to 3 
1 to 2 


Point range 0 to 5. 

POINTS 
0 to 2 
3 to 8 
9 to 20 
21 and above 

The objective evaluation is based upon the following 
ranges of motion as being the minimum for normal function: 
Dorsif lexion, 45 degrees; Plamar flexion, 30 degrees; radial 
deviation, 15 degrees; ulnar deviation 15 degrees; pronation, 
50 degrees; and supination, 50 degrees. 

These were als,o recorded : - 

1. Date of discarding of brace: 

2. Complications due to the brace itself: 

3. Complications other than those mentioned in the table 
above . 



END RESULT POINT RA NGES 
Excellent 
Good 
Fair 
Poor 





OBSERVATIONS 
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OBSERVATION S 

In present day study, a total of thirty cases of Colics *' 
fracture were treated by closed reduction and initial below- 
elbow dorso radial plaster of Paris slab foilowd by 
application of a functional polyethylene brace for the early 
mobilisation of the hand and the v^rist, in the department of 
orthopaedics M.L.B. medical college and associated hospital, 
Jhansi. The observations made during the study are as 
follows:- 

1. AGE DISTRIBUTION 

Age wise break up of the total patients is shovm in 
table number one. The ages of the patients studied 
varied from 22 years to 80 years. The maximum number of 
patients {36.67%) belonged to the age group ranging 
from 41 to 50 years, with the mean age being 49.93 
years . 

TABLE NUMBER I 


Showing the age distribution of patients 


Age Groups 
in years 

No of cases 

Percentage 

21 - 30 

5 

16.67 

31 - 40 

3 

10.00 

41 - .50 

11 

36.67 

51 - 60 

6 

20.00 

61 - 70 

2 

6. 66 

71 - 80 

3 

10.00 

Total 

30 

100.00 



LEGEND TO THE MASTER CHART 


J . UCcjUi'ATiON 



H. W. 

- House wife 

b. 

St. 

- Student 

c . 

i<’AR 

- Parmer 

d. 

Ci. 

- Clerk 

e - 

B. D. 

- Bus driver 

±\ 

S . W . 

- Sweeper 


T. EA 

- Teacher 

h . 

SK. 

- Shopkeeper 

i . 

RETD 

- Retired 

MODE QF 

INJURY 

a. 

i<‘ . 0 . I: 

LH - Fall on out stretched hand 

b. 

T. A. 

- Traffic accident 

c . 

S. W. 

- Caught in steering wheel 

ANASTEHESIA USED 

a. 

D . X > J 

S - Local Xylocain infiltration 

b. 

l-.i 

- No anesthesia used 

c . 

GEN . 

- General 

d. 

SED 

- Sedation 

TYPE QE EEACIFiEE 

a . 

D. T. 

-- Dorsal tilt 

b. 

D.D. 

- Dorsal displacement 

c. 

R. T. 

- Radial tilt 

d. 

R.D. 

- Radial displacement 

o . 

IMP 

- Impaction 
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n 

f . Type i 

to 

Type Viil - Frykrnan Classification 

g. Coni - Comminution 

5. 

I -)■ 1 - Present 

I. - 1 - Absent 

6. ASSOCIATE D INJUR Y 


a. 

LU 

- B’l'acture of 

both bones of left forearm. 


b. 

[2] 

- Fracture of 

II and III metacarpals 

right s 

ide 

c. 

13 J 

- Fracture of 

trochanteric region of 

Femur 


d. 

t4J 

- Comminuted 

fracture of lower one 

third of 

both 


bones of left arm. 


e . 

LbJ 

- Chest injury 

f . 

Lt. 

- Left 

g- 

Rt . 

- Right 

h. 

L6J 

- Fracture mandible + p’racture of pelvis 

POST REDUCTION X-RAY 

a. 

S 

- Satisfactory 

b. 

U 

“ Unsatisfactory 

c . 

NR 

- No reduction was attempted 

d . 

N 

~ X-Ray not available 


8. TIME BETWEEN REDUCTION AND IB^CE ^EELICATIQM 

a. LF - Lost to follow up 

D . i£z:E^X a HISSS 

a. MC - Moderate Callus 

b. PM - Position of fragments maintained 

c. PC - Poor Callus 

d. OC - Good Callus^^ 
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e . 

fflUT 

- Mild Dorsal tilt is present 

f . 

MDT 

- Moderate Dorsal tilt 

g. 

RD 

- Radial displacement & tilt 

h. 

RT 

- Radial tilt 


10. COMPLICATIOMS DUE IQ BRACE 

a. SR - Skin rashes with contact dermatitis 

picture. 

11. FINGE R FUNCTION 

a. G - Good 

b. F - B'air 


o. P - Poor 
12. RESUL T 


like 


As per GARTLAND & WERLEY guidelines (1951). 





SEX INCIDENCE 

The number oT male pahionto vmre at par v/il.li the numbor 
of female patients under present study, v/ith their 
numbers being 15 in each group (Table Number 2). 


TABLE NUMBER II 

Shov?ing sex incidence of the patients 


No of cases 


Male 

Female 


Percentage 

50.00 

50.00 


Total 


100.00 


OCCUPATION OF THE PATIENTS 


The patients studied belonged to 


different 


professions (Table Number 3). The number of the house 
wives topped the list (46.67%). 


TABLE NUMBER III 

Shov/ing occupation of the patients. 


Occupation 


No of cases 


Percentage 


Housewfife 

Farmer 

Govt. Servant 

Shopkeeper 

Driver 

Teacher 

Student 


46.67 

23.33 

13.33 
6.67 

3.33 

3.33 

3.33 
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4. MODE OF IN JOEY 


Three 

modes of 

injury were 

encountered during 

this 

study ; 

B'all on 

outstretched 

hand 

(FOSH), Road 

side 

accident (RSA) 

and in the third mode the forearm 

was 

caught 

in the 

steering wheel 

v/hen 

the patient. 

the 

driver 

vms trying to tiarn the 

bias . 

The commonest 

mode 

of injury was 

observed to be 

FOSH 

{ 90% cases ) . 

( Pie 


di^. 1, Table number IV) 

TABLE NUMBER IV 


Showing mode of in.iur?^ 


Mode of Injury 

No of Cases 

Percentage 

FOSB 

27 

90.00 

RSA 

2 

6 . 67 

Others 

1 

3.33 

Total 

30 

100.00 

5. SIDE OF INVOLVEMENT 

The left side v;as 

more commonly 

involved than the 

right one ( Table number V, 

Bar dig No. 

2). One patient with 

bilateral Colles' fracture was^also a part of the study. 

TABLE NUMBER V 

Shov^ing side of involvement 

Side involved No 

of cases 

Percentage 

Right 

11 

36. 67 

Left 

18 

60.00 

Bilateral 

1 

3. 33 

Total 

30 

100.00 


fc> . lYPE OB FRACTURE (Frykman's Classification as per 

Annexure No. I) 

TImo ina>:,inii.ua number of wri.sts suffer. \n« from ColJ.es' 
fracture {.38. belonged to type I fracture ^roup of 

Frykman-’ .s classification (table number VI). 

TABLE NUMBER VI 


Shov/infi’ t?/pes of fracture ( Fr?/kinan ' s classification) 


Type of fracture 

No. of wrists 

Percentage 

Type 1 

12 

38 . 70 

'Hype 1 1 

5 

16.12 

Type III 

4 

12.90 

Type IV 

1 

3.22 

Type V 

3 

9.67 

Type VI 

2 

6.45 

Type VII 

2 

6.45 

Type VIII 

2 

6.45 

Total 31 

7. PRESENCE OF DORSAL COMMINUTION 

100.00 

The comminution 

of the dorsal cortex 

of the dista! 

radius was found 

Shov/ing percentage of 

present in 74.19% cases 

TABLE NUMBER VII 

Dorsal communition 

(table No. 7). 

Dorsal Comminution 

No of wrists 

Percentage 

Present 

23 

74.19 

Ab,sent 

8 

25.80 


Total 


31 


100.00 
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8. ASSOCIATED INJURIES 

Oirt of 80 patients 23 had no itssociabed induriep. Only 
23 . 33 % patients had some other in.iuries in association 
v^ith the Coiies^ fractures (Table Number VIII. Bar did 
3). The distribution of these in.iuries arnond those 
33.33% patients is shown in table number IX (Pie did 
No. 2 ) The hidhest incidence of associated in.iuries 
vms of the fracture of the trochanteric redion of femur 
(43.85%). 

TABLE NUMBER VIII 


Shov/ind percentage of Associated in.juries. 


A-ssociated in.iury 

No of Cases 

Percentage 

Present 

Absent 

7 

23 

23. 33 

76.67 

Total 

30 

100.00 


TABLE NUMBER IX 


Showing distribution of associated in.iuries 

patients v^'ith associated in.iuries. 

among the 

Associated in.iury 

No of cases 

Percentage 


P’racture of both bones 
of left forearm v;ith 
fracture of II & III 
rrietacarpais . 

1 

14.28 

fracture of Trochante- 
ric redion. 

3 

42.85 

fracture mandible with 
fracture pelvis. 

1 

14.28 

Chest injury 

■ ■ 1 

14.28 

ComHiinuted fracture of 
both bones of forearm 

Total 

1 

7 

14.28 

100. 00 


y. 


TYPE OF ANAESTHESIA. 


The types of anaesthesia v;hich v;ere used for the 
reduction of Oolles'’ fracture were infiltration of 2 % 
Xyiooain iooaiiy into the fracture site. in one case 
general anaesthesia vms given after failure of 
reduction under the effect of local xylocain 
infiltration {table number 10). The local 2 % xylocain 
infiltration was the coimnonest form of anaesthesia to 
be used in this series {73.33% cases). 

TABLE NUMBER X 


Shov^ing type of anaesthesia used for reduction of Colles' 
fracture. 


Type of anaesthesia 

No of patients 

Percentage 

LXl 

22 

73.33 

LXI •+ General 

1 

3.33 

Sedation 

2 

6.67 

None 

b 

16.67 

Total 

30 

100.00 


Note : LXl Local 2 % Xylocain infiltration. 

10. TIME LAPSED BETWEEN THE INJURY AND THE REDUCTION OF THE 
FRACTURE 

No case presenting after 7 days of in.iury was included 
in the present study. The maximum number of cases 
presented betv^een the 2nd and bth day of the in.iury 
{36.67%). minimum within the first day, (table number XI) 
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TABLE NUMBER XI 


Bhowinf? time lapsed betv/een the in.iury and the rduction of 
the Coiies’’ fracture. 


Time interval (da 7 /s) 

No of cases 

Percentage 

Upto first day 

U 

30. 00 

II to V 

11 

36 . 67 

VI to X 

10 

33.33 


Total 30' 100.00 


11. TIME LAG BETWEEN THE REDUCTION AND BRACE APPLICATION 

The shortest period after v^hich a brace could be 
applied after reduction in the present study was of b 
da 7 /s. The longest period being of 17 days where the 
brace could not be applied earlier due to the presence 
of excessive sv^elling around the wrist. The brace could 
be apllied betv^een 11 and 15 da?,^s after reduction in 
maximum number of cases (72.41%) in the present study 
(Table number XII). One of the cases did not turn up 
for the brace application. 

TABLE NUMBER XII 


Showing Time lag between reduction and brace application. 
Time interval (da 7 /-s) No of cases Percentage 


0 to V 

1 

3 . 44 

VI to X 

4 

13.79 

XI to XV 

21 

72.41 

XVI to XX 

3 

10. 34 

Total 

20 

100.00 


Note: One patient did not turn up for the brace. 
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12 . POSITION OF THE FRAGMENTS AT THREE WEEKS 

The position of the distal frae’ernent had not changed in 
relation to the postreduction position in 71.42% wrists 
vdiereas it had mildly displaced in 21.42% v?rists and 
moderately so in 7.14% of cases (Table number XIII). In 
none of the cases rereductibn at this .stade was 
attempted. That way the brace v^as capable of 
raainbainind the postion of the fragments in 71.42% of 
vj'rists . 

TABLE NUMBER XIII 


Shov^ind position of the fragments at three v^eeks 


Position of fragments 


No of wrists 

Percentage 

Position maintianed 


20 

71.42 

Mildly Displaced 


6 

21.42 

Moderately Displaced 


2 

7.14 


Total 28 100.00 


13. AVERAGE MOVEMENTS OF THE WRIST AT THREE WEEKS 

The average of the degrees of movements of the wrists 
at three weeks have been shovm in table number 14. 
The Dorsiflexion v/as the movement which was mairily 
restricted at this stage as the brace did not permit 
dorsiflexion. 

TABLE NUMBER XIV 

Shov;ing average movements of wrists at three weeks. 

Average degrees of movement 

37.22 
46.78 
11.07 

16.23 


Movement s name 

Dors 1 f 1 exi on 
Palmarf lexion 
Radial Deviation 
Ulnar deviation 


f/y£- iK&t>oc-rim a 

PR^fKi^Af^S 'TVPt - J3 FfiAC’TUA.B. 



f(>i-T ~ $tJtiFC.ttM ^'A^y OFTt*t^ W/JW 

p»gsA- 

'fHe^ i^tMGTmu Aem*¥»h > 





■7«£ fosmoM (HP fmirMttMS //y’ 

btiAdE. THRMS. WAe<« 

KfiXMrrtoN , 





X- KAY sm^Alm '7ne. posrrtm^ 

lAf^nu, ^ ifnnttH ■iruB- 

&Me& 'i^A* MfsMU^&h . j 
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14. PATIENTS COMPLETING THE STUDY 

Out of thirty patients taken for this study one patient 
did not turn up for the brace application and two were 
lost to follow up after the brace application. In this 
v/a?/- only 2? patients v?ith 28 injured v/rists {one 
patient had bilateral Colles'’ fracture) completed the 
study. 

l.b. B'INGER FUNCTION AT SIX WEEKS 

The finder function vms ^iven its due importance for 
assesinf? the functional results at six weeks. it wass 
labelled GOOD in 8.5.71% hands and poor in only 8.76% 
{ table number 16 ) . 

TABLE NUMBER XV 


Showing finger function on the involved .side at six weeks. 


Function 

No of hands 

Percentage 

Good 

24 

86.71 

Fair 

3 

10.71 

Poor 

1 

3 . 67 

Total 

28 

100.00 


16. RESULTS ACHIEVED AT SIX WEEKS (as per guidelines laid 
by GARTLAND & WERLEY 1951). 

^ results achieved at six weeks were graded on the 

basis of above mentioned guidelines and in this wa.Y 
had excellent and 42.85% patients had good 
results (table number XVI. Bar dig No. 4). 
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TABLE NUMBER XVI 

Shov;infa: result;?; achieved at six weeks. 

(j?radiiiS of results No of wrists , BercentaSe 

V 25.00 

12 42.86 

9 32.14 

0 00.00 

28 100.00 

17. COMPLICATIONS DUE TO BRACE 

None of the patients undergoing the treatment with 
functional polyethylene brace met with any severe 
complications. Minor complications in the form of skin 
rashes under the brace were seen in six patients out of 
27. These could be easily managed with the help of 
h 7 /genic measures {table number XVII). 

TABLE NUMBER XVII 


Shov/ing complications due to brace. 


Complications 

No of wrists 


Percentzige 

Minor skin rashes 

6 


21.42 

None 

22 


78 . .57 


Excellent 

Good 

Fair 

Poor 


Total 


28 


100.00 
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The goal oT Traoturo treatioont la res! (.oratien ol the 
iunctioii of the part involved along v/ith restoration of the 
anatom> of that part. After the injury the function of the 
involved part is adversaly affected and the aim of the 
treatment should be restoration of the normal function. With 
the conventional methods of treatment of fracture the 
stiffness of the .joints incorporated in the piaster is the 
main impediment in gaining back the function of the injured 
part at the earliest, particularly so in elderly. To overcome 
this shortcoming of this conventional treatment method, the 
concept of functional bracing was introduced by SAKMIENTO et 
al. recently. This has very much found its applicabil it.v to 
the colies"' fractures. The functional brace treatment of 
colles"’ fracture combines the property of the pilaster cast by 
holding the fracture fragments in position and the early 
mobilisation of the wrist joint and the joints of the fingers 
of the involved side; the latter in turn makes the hand 
available for early return to work. Thus the economy of the 
patients is also taken care of. Early mobilisation while a 
fracture is heaf ing seems to provide an opportunity for 
rapid bone healing by af lowing maintenance of joint movement 
and muscle action so that they are in a functional state at 
the completion of fracture treatment in a functional brace. 
The most desirable end result of an extremity fracture would 
be a firnb capable of full function as soon as the fracture is 
healed. 
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the present, study though smaii has tried to evaluate 
tiic use o± tuuctionai polyethylene brace for the treatment of 
simple, Golles fracture {Zi cases with ‘ZH wris‘ts, as one was 
bilateral). in this series great emphasis has been on the 
early mobilisation of the wrist. the fingers, the elbow and 
the shoulder of the involved side with the brace on to 
prevent the complications like difficult stiffness of 
fingers, v^'i'ist, shoulder hand syndrome, budeck's 
ostiodistrophy . 

in the present study the ages of the patients ranged 
from ZZ years to 80 years with the mean age in the fifth 
decade. This is in coherence with the studies conducted by 
Sarmiento (197b), Kosetssky (198i;), Stewart et al (1984). 
Btewart et al's study was in coherent with the present one in 
that the mean age in their study was 60.2 years. in the 
present study the number of patients decreased towards the 
higher and lower extents of the age, frobably the amount of 
osteoporosis is responsible for this pattern of age 
di,stribution and also the lesser number of individuals of the 
higher age groups available, contributed to present pattern 
of age distribution. 

Most of the previously made studies show that there is 
a dominace of females among the suf feres of the ooiies' 
fracture. b'.jt the pre.serit study does not match with this. The 
equal number of male and female suffei'ers is probably 
insignificant as the sample for this study was very small. If 
it would have been a large one findings similar to those of 
other studies would have been a likely outcome. 


i 
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ir^rotession wise the house wives topped the list of the 
of tlie colies' fractures in the present study. The 
study made by Smaili (1965) also observed dominance of 
hou,sewives among the sufferers of this fracture. The 
dominauce of the house v?ives in the present study is probably 
an indirect indication of the dominance of females among the 
colles'’ fracture victims. 

Oornsidering the mode of injury in the present study we 
found that the colles^ fracture by most of the patients was 
sustained as a result of a fall on outstretched hand (KOSH). 
ihe rest v/ere sustained in road .side accidents and a stearing 
wheel accident. In 'the literature F0I5H is one of the 
commonest mode of injury. 

Out of thirty cases entered into the study the left 
side was more common to get a colles' fracture: 60% of the 
Vi’rists involved v/ere left ones. Bacorn and Kurtske (1953), 
Smaili (196.5), Ajay Supta (1991) have ail reported higher 
incidence of colles' fracture in the left wrist. Bacorn and 
Kurtske could not affix a reason to this finding of theirs, 
in the present study one ca of bi'iteral colies' fracture 
v/as also a part. 

The fractures were classified according to Frykman's 
classification (196V) in the present study. According to 
thin bho maximum numbcx" of oa.scs felJ in typo I (36.70%), In 
Frykman ' s study { 1967 ) also the maximum number of oases were 
in type 1, Bo this observation of ours matches with that made 
by B'rykman. 

dorsal cortex of the distal end 
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of the laclius v^as not taken into account by f'rykinan in his 
classii icabion. it was thought important to record the state 
of dorsal cortex in the pre reduction X-rays in this study. 
An abtempt to coreiate this with the recurrence of the 
reformity was made and it was found that the wrists in V7hich 
there v^as a recurrence of the deformity were ali having 
comrainution of dorsal cortex. All the cases v/ith dorsal 
comminution however did not shov 7 settling. It v^as only in 6 
v/rists out of 23 with dor.sal comminution that the settling 
v/as observed in our study. A similar inference, that the 
original defox-rniby usualy recurrs in the colles-' fracture has 
been made by many authors. In dartland and Weriey series ^ 1 % 
of the fractures had a residual dorsal tilt. In Sarmiento’’ s 
study (197.5) of functional bracing in supination only 61% of 
the cases could be maintained in anatomical position, or with 
slight deformity. In the present study 65% of the cases could 
be maintained without a deformity. There was a mild 
displacement in 6 wrists out of 28. This way the results 
obtained in our series wt much better than Uartland and 
Weriey 's. who treated the cones’* fracture in conventional 
plaster. Our results v/ei'e better than tho.se of Sarmiento who 
treated the colles’’ fracture in functional brace in 
supination. 

The average movements of the wrists at 3 weeks which 
v/ere observed in this series were gained quite early, with 
the functional treatment in polyethylene brace. The 
dorsiflexion was 82.71%, Falraar flexion was 64. 12%, Eadiai 
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deviation v?as yy.b0% and Uinar deviation was 10b. 20% of the 

til 1 n 1 III! nil rf)(|i.i I rr.(j rruir-'r-f! , ,| movomrm t;. .'our: i dnr-i i | ,.v (Iju-t. 1 nmi 
and Weriey < Ibbl) . The pronation was full in ail the cases as 
the forearm was kept in pronation most of the times. 

ihe finder function v/hich was observed at b weeks was 
good in 8.b. 71/o hands, fair in 10.71% hands and poor in onl’v 
b.OfVo i.e. only in one hand. Bacorn and Kurtzkey in a review 
of 2000 patients, reported restriction of finger motion in 
48% oases and Sarmiento in his study (1975) on functional 
bracing' in supination observed 12.12% cases with restricted 
finger ffioveffinent.s, and this was at 6 months. Whereas in our 
study the finger movements observed were gained this much at 
6 vfeeks . 


The functional results were assessed at 8 weeks with 
the help of same criteria which were used by (lartland and 
Weriey. We observed satisfactory results ( excel ie?nt and good) 
in 67.85% v/rists and fair results in 32.14% wrists. No poor 
functional results were observed. Gartland and Weriey 
obtained 68,30% satisfactory results at a much later stage of 
follow up, so in our study we could obtain similar functional 
results v<fith functional brace treatment much earlier than 
those obtained by conventional cast treatment of colles' 
fracture. 

In our series the 8 cases who had i*esiduai deformity, 
all came out with four good and four fair functional results. 
This observation con'bradicts the view that a poor anatomical 
positioned of fragments is compatible only with a poor 
functional resufb. No rna.i or comp lx cat ions like difficult 


st-iff ness 


oi v;rists, 


fingers. 


shoulder or eibov/ v^ere observed 


in bhe present study. 


Neither were any other complications 


related to colles^ fracture 
skin rashes vdiich v^ere due to 
and could be easily managed. 


observed except for some minor 
allergic reaction to the brace 


Thus there v/as an additional benefit of getting the 
fingers and wrist mobilised early besides the maintenance of 
position of fragments in the functional polyethylene brace. 
The conventional plasters which required a frequent change ais 
the sv^eiiing disappeared was also not a requirement of the 
brace, as thi.s could, be tightened to compensate for the 
dimini.shing svi'elling and thus wa.s economical. Another benefit 
with the brace was that it could be removed from time to time 
for taking care of the skin of forearm and cleaning of the 
brace itself. 

With the light work allowed with the functional 
polyethylene brace on the patient could return to his work 
earlier than v/hen treated in the conventionai ca.st. 

All the fractures treated with functional brace united 
excel lentaly by the end of 6 weeks vfhen the brace was 
discarded, Thu.s the desii'ability of tlie gain of near normal 
functional state of the hand and wrist by the time the 
fracture heailed was fulfilled. 

Cosmobically the functional brace which was made up of 
polyethylene was more acceptable to the patients. The main 
attraction of the brace was that the proper hygiene could bo 
maintained even during the treatment days which was not 
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possible ..th the Piaster of par.s cast and thus the probie.s 
Itching, superlicial infection of the skin or its 
«.asoeration were avoided altogether. The freedom of .aove.ent 
of the wrx.st and f xngers without causing . . 


I- causing Hiovement at the 

frac-ture and pain aiao made the functional brace the most 
desirable alternative to the conventional oast treatment. 




CONCLUSION 


/I 




Mclusiqm 

Ths present study of funotioual braclne in ooUes' 
traotura was conducted in the department of orthopaedics, 

Hedical college and associated hospital, Jhanai. The 

result vms evaluated and compared with tk « 

-^uiparea with the results of other 

\TOrker-'s studies. 

The functional Polyethylene trace for the treatment of 
the tones' fraotures has got certain outstanding adyantages 
Planter of pans oasts which are oonventionaily 

used: 

1- Ihe functional polyethelene brace avoids the 

development of the usual complications of the colles' 
fracture. 

The functional polyethylene brace is economical in that 

It does not need a change which is usual with the 
piasters. 

The early mobilisation of the fingers, wrist, elbow and 
shoulder causes the early re.storat ion of the function 
of the involved upper limb at the same time holding the 
fracture fragments in po.sition. 
it enhances the fracture union, 

it produces good range of movements of the hand and 
wrist before the fracture is healed. 

The functional polyethylene brace is very light in 

weight and is very comfortable to the patient. It is 
better cosmitically too. 

it improves the socio-economic status of the patient by 
way of his return to work early. 


b. 


F 
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it can be therefore concluded that the method of 
functionai polyethylene bracing in the management of colies ■’ 
fracture is a simple and effective method. 

This amalgamates the advantage of the plaster of par is 
ceist of holding the fracture fragments in position with the 
advantage of eai'ly mobilisation made available by brace 
itself. The early mobilisation is very much desirable as the 
elderly individuals, the usual sufferers of coiles'' fracture, 
tolerate immobilisation very badly and develop difficult 
stiffness of fingers and wrist. Thus the functional 
polyethylene brace holds an upper hand in that it i.s light in 
v/eight, ad .jus table., v/ashable, removable for hygiene, hold.s 
the fragments satisfactorily and allows early mobilisation of 
the hand and v/rist. 

On the basis of the present study, the early recovery 
of normal function and union with satisfactory (excellent and 
good) functional results in rna.3ority of cases, indicates that 
it IS a good and acceptable method to practice for the 
treatment of colles'' fractures of simple nature. 

Thi.s series is small and many more cases are required 
to be treated by the functionai polyethylene brace before the 
results could be statistically evaluated, so, that this 
regimen is universally acceptable. 
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